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INTRODUCTION 

This  particular  experiment  is  one  of  a  group  designed  to  shed  further 
light  on  the  processes  taking  place  in  neutron  transmission  through  air  slots. 
The  method  was  to  study  in  detail  the  flux  distributions  in  water  around  an  air 
slot. 

SECTION  1 
Experimental  Arrangement 

For  this  experiment,  a  special  air  slot  was  fabricated  of  one  inch 
thick  lucite  walls.  The  dimensions  of  the  slot  were  1  x  33  x  L&   inches,  with 
the  forty-five  inch  dimension  vertical.  The  bottom  of  the  air  slot  was  4.5 
inches  from  the  bottom  of  the  water-filled  BNL  shielding  tank.  The  slot  was 
constructed  in  this  way  so  that  there  would  be  negligible  boundary  effects  and 
the  detector  could  be  placed  relatively  close  to  the  air  slot  boundaries. 
Measurements  were  made  with  a  one- inch  diameter,  six  inches  long,  BF,.  counter, 
with  and  without  a  cadmium  cover.  A  few  measurements  in  the  region  of  high  flux- 
were  made  with  a  natural  uranium  fission  chamber. 

SECTION  2 
Experimental  Results 

Figure  1  shows  the  results  for  typical  vertical  and  horizontal  thermal 
neutron  traverses  made  above  the  forty-five  inch  air  slot  in  water.  The  upper 
end  rf   the  air  slot  was  at  Z  =  49. £  inches,  and  the  horizontal  traverse  was  made 
at  Z  =  54  inches.  As  determined  from  the  Z  traverse,  the  neutron  relaxation 
length  was:   seven  inches  above  the  slot  —  5>  cm;  and,  twenty- five  inches  above 
the  slot  —  7,7  cm.  This  indicated  a  hardening  of  the  transmitted  spectrum. 

Figure  2  shows  a  series  of  vertical  traverses  made  parallel  with  the 
vertical  axis  of  the  air  slot  in  water.  The  most  striking  feature  of  these 
curves  was  the  peak  in  the  thermal  flux  opposite  the  end  of  the  air  slot.  This 
indicated  the  presence  of  a  localized  low  energy  source  at  the  end  of  the  air 
slot,  which  is  significantly  more  intense  than  the  radiation  transmitted  through 
the  sides  of  the  slot.  Figure  3  shows  the  same  information  with  the  water  back- 
ground subtracted  from  the  datal,  so  that  the  effect  due  to  the  slot  alone  is 
determined.  Figure  4  shows  similar  curves  measured  with  a  cadmium-covered  BFo 
detector,  showing  the  same  general  characteristics. 

Background  data  have  not  been  subtracted  in  Figures  1,  2,  and  4. 


Figure  5  shows  the  general  features  of  the  attenuation  of  the  trans- 
mitted radiation  in  water  as  a  plot  of  thermal  neutron  isodoses  around  the  end 
of  the  air  slot.  These  isodoses  were  generated  from  data  which  had  been  cor- 
rected for  the  effect  of  the  water  background.   In  general,  the  neutron  isodoses 
were  roughly  elliptical  above  the  slot  and  roughly  parallel  with  the  slot  along 
the  upper  end.  They  tended  to  branch  out  near  the  bottom  of  the  slot.   It  was 
not  possible  to  obtain  reliable  measurements  over  a  larger  area  because  of  the 
high  background  from  the  normal  water  transmission.  The  "elliptical"  isodoses 
constituted  definite  evidence  of  a  strong  forward  or  collimated  high  energy 
component.  This  is  in  contrast  with  the  semicircular  isodoses  previously  ob- 
served in  measurements  of  the  transmission  of  intermediate  energy  neutrons  through 
iron  slabs  .  Also,  close  to  the  end  of  the  slot,  there  was  definite  evidence  of 
roughly  circular  isodoses,  corresponding  to  a  localized  low  energy  source. 

The  evidence  for  the  former  remarks,  concerning  the  collimated  com- 
ponent, is  shown  more  strikingly  in  Figure  6,  comparing  the  attenuation  of  thermal 
neutrons  vertically  and  horizontally  opposite  the  end  of  the  slot.  It  is  evident 
that  the  vertical  traverse  has  a  considerably  longer  relaxation  length  than  the 
horizontal  traverse  far  out  in  the  water. 

In  the  past,  suggestions  have  been  made  that  one  might  study  the 
transmission  of  neutrons  through  a  duct  by  making  measurements  in  water  along 
the  side  of  a  duct,  rather  than  behind  the  end  of  ducts  of  varying  lengths.  To 
study  this  and  associated  questions,  a  measurement  was  made  in  detail  down  the 
length  of  the  special  lucite-walled  air  slot  in  water,  four  inches  from  the 
conterline  of  the  slot.  This  measurement  is  shown  in  Figure  7.  The  results 
indicated  that  the  radiation  could  be  divided  into  two  components:  that  trans- 
mitted to  the  end  of  the  duct;  and,  that  transmitted  through  the  sides  of  the 
duct  0 

As  demonstrated  in  Part  II  of  this  series,  the  portion  transmitted 
through  the  end  of  the  slot  varies  with  the  inverse  square  of  the  slot  length 
for  this  particular  geometry.  The  data  in  Figure  7  indicate  that  the  portion 
transmitted  through  the  sides  varies  as  the  inverse  fourth  power  of  the  slot 
length.  While  the  contribution  of  the  inverse  fourth  power  component  to  the 
flux  measured  immediately  above  the  forty-five  inch  long  slot  was  quite  small, 
it  could  become  an  important  fraction  for  shorter  ducts. 

BNL-26£  -  "The  Streaming  of  Neutrons  in  Carbon  Steel",  Shore,  Schambcrger, 
and  Sleeper,  Jr.  (l  Dec  53) 
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